Switchgrass (Panicum virgatum) is a native, perennial warm-season grass commonly used as summer pasture. Three strains of switchgrass with different in vitro DM disappearance (IVDMD) values were evaluated with yearling cattle (Bos taurus) in three replicated grazing trials All strains were similar in genetic background, maturity and yield potential. 'Trailblazer' (high-IVDMD) resulted in higher (P < .05) ADG than 'Pathfinder' and 'low-IVDMD'. Available forage of Trailblazer had higher IVDMD than Pathfinder and low-IVDMD. The IVDMD differences among strains were similar throughout the season; IVDMD declined between .3 and .5 percentage units per day. Forage availability, CP, NDF and ADF, permanganate lignin and ash were similar among strains. This study documents that plant breeders can select switchgrass plants for higher IVDMD and that strains consisting of progeny of these plants can result in higher animal gains than strains cons.isting of progeny of unselected or lowqVDMD plants with similar genetic background, forage yield, maturity, morphology and chemical composition.
Introduction
Switchgrass (Panicum virgatum) is a perennial warm-season grass that complements cool-season grasses to improve season-long gains of grazing livestock (Krueger and Curtis, 1979; Matches et al., 1982; Burns et al., 1984) . In vitro DM disappearance (IVDMD) can be improved through genetic selection of forage. Burton et al. (1967) increased IVDMD of bermudagrass (Cynodon dactylon) by over 12% by breeding, which increased ADG by grazing yearling steers by 30% (Chapman et al., 1972) . Vogel et al. (1981) developed strains of switchgrass that differed in IVDMD by 4.3 percentage units. There were no differences (P > .05) among the selected strains in ADF, permanganate lignin, CP or ash content (Vogel et al., 1984 Our trials were conducted to determine if genetic improvements in IVDMD of switchgrass would increase gains of beef yearlings grazing switchgrass pastures.
Materials and Methods
Three grazing trials were conducted at the Agricultural Research and Development Center near Mead, NE on a Sharpsburg silty clay loam soil (fine, montmorillonitic, mesic, Typic Argiudoll). September through August precipitations during the trial were 960, 770 and 620 mm for 1982, 1983 and a985, respectively, and high/low temperatures averaged within each year over June, July and August were 29/16, 32/17 and 29/15~
Two new switchgrass strains, 'Trailblazer' (formerly called high-IVDMD PC) and 'low IVDMD PC',which had been developed from the same population by one cycle of divergent, restricted phenotypic selection for IVDMD, and a third cultivar, 'Pathfinder', which is similar in yield, maturity and origin (Vogel et al., 1981) Grazing began for the 1982 trial on June 24 when switchgrass was 80 cm tall and in the fiveto six-leaf stage; grazing continued until September 1. During this period, many seedstalks developed; grass height eventually exceeded 160 cm. Yearlings were given ad libitum access to water, trace mineral-vitamin mix 6 and salt. Yearlings were weighed following an overnight shrink without feed or water at the beginning and end of the trial. In 1983 and 1985, grazing began on June 8 and May 31, respectively, when switchgrass was 30 em tall and in the fourqeaf stage. Grazing was not conducted on one Iow-IVDMD pasture due to loss of stand caused by saturated soils. Grass height remained between 15 and 50 cm throughout these grazing seasons. Grazing ended August 9 and July 17, respectively, when grass height was between 15 and 20 cm and the herbage remaining was nearly all stem and leaf sheath tissue.
Available forage was estimated weekly by random placement of three 30-cm • 182-cm frames within each pasture and clipping the enclosed forage to a 2.5-cm stubble. In addition, forage samples of the top one-third of plants (tops) were collected randomly throughout each pasture concurrently with available forage samples. All forage samples were dried at 50~ in a forced-air oven, ground through a mill with a 1-mm screen and subsampled for laboratory analyses.
Each kilogram of trace mineral-vitamin mix contained the following: NaCI, 110 g (minimum), 130 g (maximum); Ca, 110 g (minimum), 130 g (maximum); P, 120 g (minimum); I, 10 mg (minimum); Vitamin A, 45 USP.
The IVDMD was measured by the Tilley and Terry (1963) , 1975) . The NDF, ADF, permanganate lignin and ash were determined sequentially (Van Soest and Robertson, 1980) . Yearling gains were analyzed using analysis of variance with individual pastures as the experimental unit, and plant analyses were evaluated as a split-plot in time with pastures as whole plots and sampling period as sub-plots (Steel and Torrie, 1980) .
Results and Discussion
Daily gains of yearlings grazing Trailblazer switchgrass averaged 24 and 14% higher (P < .05) than of yearlings grazing Pathfinder and low-IVDMD, respectively. Average seasonal gains from the three strains were 351, 284 and 299 kg/ha, respectively, over the three grazing trials (Table 1) .
Gains during 1982, when grazing began as switchgrass was jointing, were substantially less than during 1983 and 1985 . Yearling cattle demonstrated a distinct preference for top grazing of switchgrass plants prior to the boot stage. They were able to consume forage at nearly the same rate as it was produced, preventing seedstalk development until after grazing was terminated. Switchgrass was in the early boot stage of development when grazing began in 1982, and yearlings were unable to consume the new growth as rapidly as it developed, allowing many seedheads to develop. After panicle emergence, visual observations showed that yearlings almost completely avoided grazing reproductive culms, preferring vegetative culms, new tillers and leaf blades. As a result, forage IVDMD and CP were lower in 1982 than in 1983 and 1985 and NDF, ADF and permanganate lignin content were higher (Table 2) . Anderson and Matches (1983) reported that IVDMD and CP concentration of switchgrass declined rapidly as plants matured to the heading stage and suggested that grazing should begin prior to the boot stage. Thus, low gains in 1982 probably were due to offering yearlings a lower-quality diet, although gain potential probably was lower for AH heifers than for SAH steers. Grazing earlier in 1983 and 1985 than in 1982 also reduced forage availability (Table 3) . Yearlings had twice as much forage available for grazing in 1982 as in 1983 or 1985. Although increased forage availability often enhances selective grazing, the lower gains in 1982 vs other years suggest that quality of forage was not sufficient to produce as rapid gain in 1982.
Mean forage availability over the grazing season did not differ among switchgrass strains except in 1985, when Pathfinder averaged 23% more forage available than Trailblazer and low-IVDMD. In addition, leaf:stem ratios of all three strains were similar in small plots during the vegetative growth stage in early June through anthesis in August (data not shown). Thus, performance differences among strains probably was not due to differences in forage availability.
The IVDMD of all strains declined between .3 and .5 percentage units per day during all three trials ( Figure 1 ); these were similar to declines reported for switchgrass from clipping studies (Anderson and Matches, 1983) . Available forage of Trailblazer averaged 1.8 and 2.5 percentage units higher in IVDMD than Pathfinder and low-IVDMD, respectively, and IVDMD averaged 2.5 and 3.7 percentage units higher for tops of Trailblazer than of the other strains (Table 2) . When available forage in small plots was harvested at early heading, Trailblazer averaged 4.0 and 4.3 percentag e units higher in IVDMD than Pathfinder and low-IVDMD, respectively (Vogel et aI., 1984) .
Although IVDMD differences were smaller in these grazing trials than in previous clipping studies, Trailblazer was superior consistently to the other strains. Only in 1983 did IVDMD of available forage of Trailblazer fail to be superior (P < .10) to forage of other strains. The superiority of Trailblazer for IVDMD was consistent throughout the grazing season of all three trials (Figure 1 ), but all other measured forage components remained similar among strains within each grazing trial (Table 2) .
Top grazing was considerable during 1983 and 1985, so forage samples of the top onethird of plants should have more closely resembled the diet than available forage. Tops generally had higher IVDMD and CP and lower NDF, ADF and ash than did available forage Gain responses by yearlings grazing the three switchgrass strains were consistent even though the three trials were conducted under diverse conditions. Neither sex (heifers in 1982, steers in 1983 and 1985) , breed cross (AH in 1982 and SAH in 1983 and 1985 , stocking density (three yearlings/.4 ha in 1982 and four yearlings in 1985) nor stage of grass maturity at initial grazing (boot in 1982, jointing in 1983 and 1985) altered the relationship among the three strains to cattle gains. Only during 1982, when low-IVDMD resulted in higher gains than Pathfinder, were gain relationships inconsistent.
Forage IVDMD was the only measured forage component to differ consistently among the three switchgrass strains. Because available forage and yield potential did not differ among the strains, intake presumably was similar. Previous research with bermudagrass showed that digestibility (Burton et al., 1967) and animal gains (Chapman et al., 1972) can be improved by plant breeding. Although in vivo and in vitro measurements of switchgrass digestibility may differ substantially with cattle, the present study documents that switchgrass selected for higher IVDMD can produce plant progeny that result in higher cattle gains than progeny of unselected or low-IVDMD strains with similar genetic background, yield potential, morphology, maturity and forage quality traits such as CP, NDF, ADF and lignin.
